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                             Introduction 

   It has been believed for a long time that the fertilized sea urchin eggs never 

produce polyspermy, when they are inseminated again after the deprival 
of their  fertilization membranes. According to  JUST, this phenomenon originated 

in the change of egg called "wave of negativity". The negativity means the 

refusal of the entrance of spermatozoon into the egg ('19). The wave  of negativity 

has been believed to be an irreversible change. Therefore, it has been considered 

that the re-fertilization of the fertilized eggs has never occurred. 

   However, SUGIYAMA discovered that the fertilized eggs of sea urchin,  Henn-

centrotus pulcherrimus, produced the polyspermic cleavages, when they were 

deprived of the fertilization membrane at about  1.  5 minute after the insemination 

in Ca" and Mg" free sea water, then transferred into normal sea water several 

minutes, and then they were inseminated by more concentrated sperm than in 

the normal case. When the second insemination was delayed, the insemination 

at two-cell stage produced the polyspermic cleavages. But in this case the abnor-

mality occurred at second cleavage ('51).  SUGIYAMA referred this phenomenon to 

the re-fertilization of the fertilized eggs. According to him the re-fertilization 

occurs in the eggs of other species of sea urchin, and in stead of the  treatment. 

with Ca" and Mg" free sea water, the treatment with 1  M urea solution also 

brought the re-fertilization. If the start of the treatment was within 1 minute 

after insemination, the second insemination brought the polyspermy in spite of 

the existence of the fertilization membrane. 

   The discovery of this phenomenon makes a great contribution to clarify the 

real nature of the mechanism of the refusal of sperm entrance in the fertilized egg. 

    The experiments presented in this paper were carried out with a purpose of 

investigating the effects of the mechanical deprival of fertilization membrane, of 

 NaCI-KCI mixture treatment, and of 1 M urea solution treatment on the re-

insemination of the fertilized eggs of Hemicentrotus  pulcherrimus to confirm the
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phenomenon　which　was　discovered　by　SuGiyAMA．
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　　　　The　eggs　used　in　the　experiments　were　those　of　the　sea　urchin，　Hemicentrotus

Pulcherrimzas，　which　were　obtained　near　the　station．

　　　　The　unfertilized　eggs　used　in　the　experiments　were　collected　as　follows．　The

female　animal　which　was　previously　deprived　of　the　oral　nappara　tus，　Aristotle’s

lantern，　was　put　upside　down　o丑to　a　frask　which　was創led　with　sea　water，　and

then　the　an　dequate　volume　of　5／9　M　KCI　solution　was　poured　into　the　body　cavity

of　the　animal．　Soon　after　such　treatment　the　animal　began　to　spa　wn．　The　un－

fertilized　eggs　obtained　by　such　treatment　were　washed　twice　with　sea　water

for　the　preparation．

　　　　The　sperm　used　in　the　experiments　was　obtained　by　the　operation　of　the

genital　organ　of　the　male　animal．　lt　was　prepared　as　“dry　sperm”．　The　sperm

was　diluted　just　before　the　use　with　sea　water　’Lo　the　definke　concentration．　ln

the　first　insemination　when　the　diluted　sperm　was　mixed　to　the　egg　suspension，

its　concentration　was　abeut　5×　10－5　of　the　dry　sperm．　ln　the　second　insemina－

tion　its　concentration　was　about　10－3　of　initial　concentration．

　　　　Sea　water　used　was　obtained　from　the　open　sea　with　only　glass　implements．

　　　　Every　experiment　was　carried　out　at　room　temperature，　abont　14．50C．

　　　　In　each　experiment，　the　ratio　of　various　types　of　cleaved　eggs　was　calculated

at　the　first　cleavage　which　was　given　rise　at　about　．？．　hours　after　the　insemination．

In　each　case　the　ra　tio　of　various　types　of　cleavages　was　obtained　from　the　ob－

servation　of　the　200　eggs　u】ユder　the　microscope　at　random．

　　　　In　eaach　treatment　the　effect　oi　the　re－insemination　was　obtained　from　the

comparison　of　two　cases，　one　of　which　was　not　re－inseminated　and　the　other　was

re－inseminated．

　　　　To　avoid　the　error　given　from　the　use　of　unsuita　ble　material，　the　ratio　of

the．fertilization　membrane　formation，　the　ratio　of　the　normally　cleaved　eggs，

the　ra’tio　of　the　polyspermic　eggs　and　the　ratio　of　the　uncleaved　eggs　at　the　first

clenc．vage　of　the　eggs　which　were　not　treated　but　re－inseminated　10　minutes　after

the　first　insemination　were　surveyed．

　　　　In　the　following　cases，　the　results　of　the　re－insemination　wer．e　investigated．

　　　　（1）　The　re－insemination　uPon　the　eggs　zvhich　were　mecleanically　a”ePrived　of　their

　　　　　fertilization　’membranes．

　　　　The　sea　water　suspension　of　the　unfertilized　eggs　was　inserninated．　These

eggs　were　deprived　of　the　fertilization　membrane　by　mechanical　process　in　which
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the　suspension　wa　s　fiown　into　and　out　of　L．　pipett　with　a　fine　tip，　once　a　second

for　45　seconds　1．5　minute　after　the　insemination．．After　such　treatment，　the

suspension　was　divided　into　two　parts．　ene　of　them　was　re－in＄eminated　10　mi－

nutes　after　the　treatment．　The　other　one　was　kept　intact．　Both　were　observed

at　the　first　cleavo．ge．

　　　（2）　The　re－insemination　blPon　the　eggs　whiclz　were　treated　witle　NaCl－KCI　mix－

　　　　　ture　IO　minutes　after　th．o　mechanical　dePrival　of　their　fertilization　membranes．

　　　The　fertilized　egg　suspension　in　which　the　eggs　were　deprived　of　their　fer－

tilizatiop一　membranes　mechanically　by　the　method　descrived　above　1．5　mixtute

after　the　insemination．　was　treated　with　NaCl－KCI　mixture　for　10　minutes　after
　　　　　　　　　　　　　　　　　　　　’

the　deprival　of　the　membr．？．ne．　This　suspension　was　divided　into　tvkTo　parts．　One

of　them　was　re－inseminated　in　normal　sea　water　and　the　other　was　kept　intact．

At　the　first　cleavcr．ge　they　were　observed　i．，．nder　the　rnicroscope．

　　　NaCl－KCI　mixture　used　in　this　experiment　was　composed　of　100　volumes　of

sf9　M　NaCl　and　2．2　of　5／9　M　KCI．　lts　pH　was　prepared　8．2　by　adding　diluted

NaHce3．

　　　（3）　TJze　re－insemination　uPon　the　e．crgs　zdiziclz　were　dePrived　of　their　fer・ilizaiion

　　　　　membranes　dztring　．ZVaCl－KCI　mixture　treatment．

　　　’The　eggs　were　transferred　i葺to　NaC1－KC工mixture　about　1．5minute　after

the　insemir・iaativn，　vkThere　the　eggs　were　deprived　of　their　fertilizatlon　meinbranes

mechanically　aas　described　above．　After　10　minutes－trefiatment　of　NaCl－KCI　mix－

ture，　the　eggs　were　transferred　again　into　normnal　sea　water．　They　were　divided

into　two　pa・rts．　One　was　inseminated　5　rninutes　after　the　transference　and　the

other　was　kept　i旦tact．　They　were　observed囎der　the　microscope　at　the　first

cleavage．

　　　　（4）　The　f“e－inseinination　uPon　the　eggs　wlecicleb　zvere　treated　with　1　M　zarea　solze一

　　　　　’ガ0π．

　　　　The　eggs　were　transferred　into　1　］v（［　urea　sol＋ation　30　seconds　after　the　insemi－

natien．　They　were　trfic．nsferred　2c　g3．in　into　norTin，　afi　1　sea　wa　ter　cn－ft・er　5　minutes－

treatment．　They　were　divided　inLto　two，　one　of　which　was　re－inseminated，　and

the　other　was　kept　intact．　They　were　observed　a　t　the　first　cletavage．

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　賦eSN旦ts

　　　　（1）　T12e　re－inseminatiOn　Zゆon漉6　eggs　Z｛ノ劾0海ZO67e　d6Pf’ived　O∫their　ferti／i．7．atiOn

　　　　　me夕鴛b7a％es．

　　　　The　deprival　of　the　fertilization　membrane　by　mechanical　treatment　usacd　in

this　experii－nent　was　complete．　No　egg　remained　its　fertilization　rri　iembrai　e

observed　after　the　treatment．

　　　　The　results　of　t’nese　cases　were　presented　in　table　1．　ln　this　table，　the　diff－

erence　of　the　ra‘Lio　of　ea．ch　cleavage　between　two　cases，　the　oiie　re－insemina　ted
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and　the　ohte’r　did　not，　did　net　appear，　except　the　small　increase　of　uncleaved　eggs

in　re－inseminated　one．　When　the　eggs　w’ere　treated　and　then　re－inseminated，

the　ratio　of　the　norm．fi　1　cleavage，　the　ratio　of　the　polyspermic　eggs’　and　the　ratio

of・　the　unclecft．ved　eggs　were　86％，　O％　and　14％　respectively．　When　the　eggs

were　treated　and　not　re－insem磁ated，　the　ratio　of　the　r。orエnal　de盆vage，　the　ratio

of　the　polyspermic　egg’s　and　the　ratio　of　the　uncleaved　eggs　were　9．？．．5％，　1．5％

a・nd　6％　respectively．　When　the　eggs　were　not　treated　and　re－insemincaked，　th－e

roc．tio　of　the　normal　cleava．．ge，　the　ratio　of　the　polyspermic　eggs　an．d　the　ratio　of

the　uncleaved　eggs　were　92．5％，　1．5％　a’nd　6％　respectively．　ln　this　case，　tb－e

ratio　Gf　the　formatiGn　of　fertilizatio旦me血brane　was　100％．

TahEe　1．　Abnormality　caused　by　the　insemination　upon　the　e．crgs　deprived　of　the

　　　　　　fertilization　membrane　by　mechanical　treatment．　（ffemicentrotus　Pugckerrinzzasl）

test　No．

I

II

III

treatment

十

十

re－lnseml－
nation

’

十

十

formation
of　f．　m．

loo6e

cleavages

norma1

92．5Ae

86．　e

9．P．．　5

polyspermic

1．　5％

o

1．　5

u簸。三eaved

6／do

14

6

　　　　（2）　The　re－insemi7・zation　uPon　the　eggs　which　zvere　treated　with　IVaCl－KCI　mix－

　　　　　tztre　10　minutes　after　the　mech’　anica／　dePrival　of　their　fertilization　me；・nbranes．

　　　　The　results　were　presenteCl　in　tcable　2．　When　the　treated　eg，cr．s　were　not　re－

inseminated，　the　ratio　of　the　normo－i　cleavage，　the　ratio　of　the　polyspermic

on・一es　and　t”ne　r3．tio　of　the　uncleaved　ones　were　84．　5　％o，　2．　5　％o　and　13　％　respectively．

When　the　trea．ted　eg．as　were　re－ip－sem．i’nated，　that　of　the　norma　l　cleavage，　that

of　the　polyspermic　ones　and　tb－at　of　”Lhe　uncle‘n．ved　ones　were　85．　O　flo（，　O．6％　and

14．4％o　respectively．　When　the　eggs　were　not　treate（1　but　re－insern．ina・ted，　the

re．i　io　of　the　norm－al一　ones，　that　of　tl　e　polyspermic　ones　and　thcat　of　the　uncleeb・．ved

Tal）ge　2．　Abnorma］ity　caused　by　the　re－insemination　upon　the　eggs　which　were　treat－

　　　　　　ed　with　NaCl－KCI　mixture　！0　minutes　after　the　mechanical　c1eprival　of　the

　　　　　　　fertilization　membrane．　｛1ffemicentrotus　Pulcherrimus）

test　No．

　
了
三

T
ム
ー
III

treatment

十

十

re－lnse工m－
natlon

F

十

十

が　　　　　　　　　　　　　　ロ

エormatlon
off．　m．

100％

cleavage’　s

norrnal po正yspermic

92．　5％

85．0

84．　5

1．　5％

e．　6

2．　5

uncleaved

6　％

14・　．　4

13．　e
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ones　were　92．　5　％，　1．　5　％o　and　6％　respectively．　ln　these　eggs　the　fertilization　mem－

brane　w　as　for．　med　in　all　eggs．　ln　these　results　it　is　sugge．　sted　that　＋Jne　re－fer－

tilization　does　not　occur　by　the　re－inseminatiopt一，

　　　（3）　The　re－inse〃z碗¢オ勿7z　zai）071　the　eggs　which　were　dePrived（ゾtheirノ診7翻」たαあα¢

　　　　　membranes　dztring　NaCl－KCI　mixture　treainrtent．

　　　The　results　were　presented　in一　table　3．　The　following　facts　wer．　e　shown　i・n

this　ta．ble．　XNhen　the　treated　eggs　were　kept　intact，　the　rai　io　of　the　norim，al

cleavage，　that　of　the　polyspermic　and　that　of　the　uncleaved　ones　were　92％，

1．5％o　and　6．5％　respectively．　Viihen　the　treated　eggs　were　re－iRseminated，　the

ratio　of　the　normal　cleavage，　that　of　the　polyspermic　and　that　of　the　uncleaved

ones　were　69．5％o，　21eo（　ca．nd　9．5％　respectively．　gn　comparison　of　two　cfir－ses，　the

ratio　uaf　the　polyspt　rmic　eggs　of　the　latter　was　app・　are’一ntly　larger　than　that　of

the　former．　Tlais　fact　suggests　tlaLat　the　re－fertilization　occurs　in　the　1at，　ter　case．

　　　When　the　eggs　Nvere　not　treated　but　re－inse－i　inated，　the　ratio　of　tbe　norma　l

cleavage，　that　of　the　poiyspec　rmic　and・　thaLL　of　the　unclefic．ved　ones　were　97．5％o，

2％　and　O．　5％　respectively．　ln　these　eggs　the　ratio　of　the　fertilization－membraane－

formati’on　was　100％o．

Tahge　3．　Abnormality　caused　by　the　re－insemination　upon　the　eggs　which　were

　　　　　　deprived　of　the　fertilization　membrane　during　NTaCl－KCI　mixture　treatment．

　　　　　　（ffeniicentrotus　Pugcherrimus）

test　No． treatment

1

II

III

十

十

re－lnseml－
nation

十

十

formation
of　f．　m．・

100％o

cleavages

norma1

97．　5％

69．　5

92．　0

polyspermic

2．　0％

21．0

1．5

uncleaved

O．　5％

9．5

6．　5

　　　（4）　．7「海6re一力¢s6窺f多¢α叛01¢uf）on　the　eggs　z〃海κ乃　were　treated　z｛ノif．　！z　1　沸グ’area　solu－

　　　　　tiOIZ．

　　　Tl／i－e　fertilization　membrane　of　the　treated　egg　was　not　formed　in　this　ex－

periment．　The　results　of　the　experime：it　were　presented　in　ttable　4．　The　fellow－

ing　facts　were　shown　in　this　table．　When　the　treated　eggs　were　kept　intact一，　the

ratio　of　the　normal　cleavage，　the　ratio　ef　the　polyspermic　and　the　rnatio　of　the

uncleaved　eggs　were　87％，4．5％and　8．5％respectively．　Wh靱the　tre蜘d　eggs

were　re－inseminated，　the　ratio　of　the　normal　cleavage，　tha－t．　of　the　polyspermic

and　that　of　the　uncleaved　one＄　xKrere　54．5％o，　12％　and　33．5％　respectively．　When

the　eggs　were　nGt　treated　bul　re－inseminated，　the　ratiQ．　of　the　normal　cleavage，

that　of　the　polyspermic　and　that　of　the　uncleaved　ones　were　94．5％e，　4％　and

1．5％　respectively．　When　the　egg＄　were　n．　ot　treaLta．．d，　t．he．　ratio　Qf　the　fert．　ilization一
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membrane－formation　was　100％．

　　　　The　comparison　among　three　cases　clarifies　that　the　increase　of　the　abnorm－

alities　takes　place　in　the　treated　cases．　These　facts　suggest　that　the　treatment　of

1　M　utea　inhibits　the　mechan　nism一　of　negative　change　to　the　sperm　entrance　in

the　fertilized　egg．

Tabae　4．　Abnormality　caused　by　the　re－insemination　upon　the　eggs　which　were

　　　　　　treated　with　1　M　urea　solution．　（Hemicenirotzss　pmlcherrimusl）

test　No．

1

亙
I

III

treatment

十
十

re－lnseml－
nation

十
十

formation
of　f．　m．

100％

cleavages

norma1

94．　5％

54．　5

87．　0

polyspermic

4．　0％

12．0

4．　5

uncieaved

1．s／de，

33．　5

8．　5

夏｝量SC鞭SS量｛》聾

　　　　”W’henL　the　unfertilized　sea　urchip一　eggs　a・re　inseminated，　rr．　iost　cggs　produce

the　monospermy．　lt　is　conisidered　that　this　phenomellon　originates　from　the

change　which　refuses　the　entrantce　of　the　spermatozoa　in　the　activation　of　egg．

In　genera．1，　it　is　known　that　soon　a・fter　the　entra．nce　the　fertiliza．．tion　membre．ne

starts　to　grew　i”rom　the　portion　where　the　spermatozoon　enters　the　egg，　This

elevation　of　the　fertilization　mem．brcane　is　regarded　a．s　a　sign　of　the　activation　of

the　egg．　lt　is　known　too　that　the　elevation　of　the　fertilizoc．tion　m－embrane　and

the　ch鋤ge　which並hib三ts　the　entrance　of　the　spermatozoon，　occur　in　the　arti丘一

ciafi　l　activ‘o．tion　of　the　egg．　The　mechanism　of　the　inhibition　of　the　sperm　entrance

of　the　activated　egg　is　not　conly　tb－e　mecha，　nic．．‘1　inhibition　to　th－e　entrfiar，ce　of　the

spermatozoon　of　th－e　fertilizoc．tion　rn－e　mbrc“，．ne　but　co，lso　the　change　of　egg　itself，

because　the　re－insem．ination　upcn　the　eggs　which　were　deprived　of　their　fertili－

za．tion　membran．es　ccn．uses　no　polyqvpermic　eggqv．　This　change　of　egg　itself　was

called　“wave　of　negativity”　by　JusT　（’19）．　The　real　n．”．一r，ture　o’f　“wave　of　negtt；tivity”

is　not　knovvTn　completely　at　present．

　　　IsHiDA　analyses　this　negative　chac．nge　cae．used　in　tne　3．ctivation　of　sea　urchin

egg　into　three　separated　cha．ngea．．．　The　fust　is　the　negca，　ti’ve　chcange　caused　on

the　surface　of　the　u．nfertilized　egg　itself，　the　second　is　the　nega．tive　c”pmange

ca，　used　ca．t　the　surface　of　the　egg　of　which　f，．ertilizatioR　membrane　is　deprived，

and　the　third　is　the　negative　cha　nge　cae．used　on　the　surface　of　the　fert・iliz？．tion

rnembrane　（’54）．　The　negative　cha　nge　concerned，　is　the　second　one，　when　the

egg　deprived　of　its　fertilization　membrane　is　re－insemina　ted．

　　　The　relation　between　the　increase’　of　abnormal　cleava　ges　in　re－insemination
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and　the　treatments　of　the　fertilized　sea　urchin　eggs　is　presentecl　in　table　5．　ln

this　table　the　sign　十十　represents　the　marked　increase　of　the　abn一　ormal　cleavag－

es，　and　the　sign－represents　the　case　in　which．the並crease　of　the　abnor皿al

cleavages　was　not　caused．　The　increo．．se　of　the　abnormal　cleavag．　es　conta．ins　the

increase　of　the　uncleaved　eggs．　lt　may　be　reasonable　to　explain　that　the　increase

of　the　abnormal　cleavages　caused　by　the　re－insemination　is　due　to　the　increase

of　the　polyspermic　eggs　resulted　from　the　re－fertilization，　because　the　resu！ts

obtained　from　the　com－pca．rison　between　these　two　cases，　in　one　case　the　eggs

were　kept　inte．ct　and　in　the　other　the　eggs　were　re－inseminated．

Tabge　5．　lncrease　of　abnormal　cleavages　caused　by　re－insemination　upon　the　sea．

　　　　　　urchin　eggs．　CHemicentrotzts　Pulcherrimus）

treatment increase　of　abnormality

　　　mtact

mechanical　deprival　of　fertilization　mambrane

NaCI－KCI　treatment　after　mechanical　deprival　of
　　　fertilization　membrane

mechanical　depri’val　of　membrane　during　NaCl－
KCI　treatment

1　M　urea　treatment

十十

十十

The　sign　in　this　tab！e　represents　tlaat　一：　increase　of　abnormality　is　not　caused，

十：　increase　of　abnormality　is　caused，　and　十　十：　marked　increase　is　caused．

　　　　The　eggs　deprived　of　their　membr狐es　with　the　mechanical　treatment，　caused

no　increase　of　the　abnormal　clecavco．ges　by　the　re－insemination．　The　increase　of

uncle一：．ved　eggs　was　caused　b一），　re－insemina．tion，　bue　this　may　not　originate　in　re－

fertilization，　because“　the　increase　of　polyspermic　eggs　did　not　occur．　This　oc．grees

with　the　fact　which　hc，．s　been　known　siftce　old　dci．ys．　This　shows　also　tha，　t　the

“negeative　chca．nge”　of　tlre　fertillzed　sgan　urchin　egg　rema　ins　a　fter　the　deprivfial　of

the　fertilization　mem－br‘n．ne．

　　　　The　increfic．se　of　the　cfi．brtorrinal　cleca．vz　ges　occurred　whe：　the　eggs　which．　were

deprived　of　their　fertilization　membr－a．r．nes　mechcanically　during　10－minutes　trea・t－

men．t　with　NaCl－KCI　mixture　1．　5　minute　after　the　insemination，　were　re－insemi－

na　ted．　This　fact　suggests　that　this　increase　of　ac．bnomal　cleavages　originates　froin

the　re－fertilizatめn　by　the　re－insemination．　According　to　SuGエYAMA，　polyspermy

occurs　when　the　sea　urchin　eggs　whic’fi　are　trea．ted　with　the　sea　water　lacking

of　both　Ca”　cfi　nd　Mg”　soon　after　the　insemina　tion，　are　re－inseminated，　because

the　re－fertilizcfi．tion　occurs　in　such　ac．　ca　se．　The　result　obtained　in　the　experiment

agrees　fundamentally　with　that　of　SuGiyAMA・

　　　　The　marked　increca．se　of　polyspermic　eggs　did　not　occur　in　the　case，　in　which



40 Akira　KoENuMA No．　IZ

the　eggs　were　deprived　of　the　fertilization　membrane　by　mechanical　trcgat　ment

1．5　minute　after　the　insemination．　and　then　were　treated　for　10　minutes　with
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　，

NaCl－KCI　mixture　after　10　minutes，　and　finally　were　re－inseminated　in　normal

seac　water．　This　suggests　that　the　negative　change　to　the　spermatozoon　of　the

egg　which　is　deprived　of　its　fertilization　membrane，　ls　completed　within　10　mi－

nutes　after　the　insemination，　and　it　xnay　become　stable　to　the　treatment　of

NaCl－KCI　mixture　for　10　minutes．

　　　　From　the　results　of　the　experiments，　it　is　reasonable　to　assume　that　the

“negc一，．tiv・e　changen”　of　the　fertilizied　egg　of　which　fertilizaation　membrane　is　dep－

rived，　requires　both　Ca”　and　）vgg”，　and　is　form．ed　within　10　minutes　after　the

entrance　of　sperm3．tozoon．　According　to　lsHmA　and　NAKANo，　polyspermy　occurs

when　the　e．ctivcetted　sea　urchin　egg　of　which　fertilization　membraRe　is　deprived，

is　inseinina　ted　after　the　washing　with　such　solution　free　from　Ca”　and　Mg”　（’50）．

　　　　When　the　eggs　were　treated　with　1　M　ur　ea　solution，　both　the　“negative

change”　of　eggs　and　the　formation　of　the　fertilizatioB　membrane　were　inhibited．

In　tlaese　experimen’［s，　the　increases　of　abnormal　cleavtn一・ge　were　larger　in　the　case

in　whicb一　the　eggs　were　re－inseminated，　than　in　the　case　in　which　the　eggs　were

kept　int．o，・ct．　gn　t・h－ese　results，　it　is　obvious　tha‘L　the　increase　of　ca‘bnormality

eccurs　especially　as　the　increa　se　of　uncleaved　eggs．

　　　　Whent　the　treated　eggs　were　kept　intact，　thia　increase　did　not　seem　to　origi－

nate　from　the　re－fertil，　ization，　because　the　ratio　of　the　polyspermic　eggs　was　not

la．rger　than　that　of　the　case　in　which　the　eggs　i」vere　not　treated　but　re－insemi－

nated．

　　　　In　comparison　with　the　cases　noted　above，　the　ircrease　oi”　t”fle　abnormality

caused　by　the　re－inseminati’on　upon　the　treated　eggs　may　originate　from　the　re－

fer－i　ilization　of　the　fertilized　eggs，　because　in　that　case，　the　ratio　of　polyspermic

eggs　increases　markedly　as　well　as　the　ratio　of　uncleaved　eggs．

　　　　It　is　concluded　from　these　experiments　that　the　increase　of　polyspermy　oc－

curs　in　such　cqses，　that　the　fertilized　sea　urchin　eggs　are　re－inseminated　by

somewhat　concentrated　spe：rm　after　the　treatment　of　such　solutions　as　lacking

both　Ca”　and　］N（［g”　or　1　M　urea　solution　at　a　short　period　after　the　insemination．

This　may　be　referred　to　the　fact　that　the　“nega’tive　change”　to　the　sperm－ent－

rance　is　inhibited　by　such　treatments．

　　　　The　results　obtained　in　these　experiments　agree　fundamentaLlly　with　those

obta　ined　by　SuGiyAMA・

　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．s賑瓢瀬紺y

　　　　（1）The　ef£ect　of　the　re－i且sem血ation　upon　the　eggs．　which　were　deprived　of

the　fertilization　membranes　and　treated　with　various　meth’　ods，　was　investigated　in

Hemicentrot”s　Pbllcherr・imus．
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　　　（2）　The　increcft，se　of　abnormal’　cleavages　did　not　occur　when　the　eggs　deprived

of　the　fertilization　membranes　1．　5　miRute　after　the　insemination　were　re－insemi－

nated．　This　may　show　tb－at　the　re－fertilization　does　not　occur　in　such　a　case．

　　　　（3）The　marked　i旦crease　occurred　when　the　eggs　were　re一並semi照ted　after

the　treatment　with　］NTcn－Cl－KCI　solution　annd　deprival　of　the　fertilization　inemtbrane

1．5　minute　after　the　insemination．　ln　this　result，　the　occurrence　of　re－fertiiiza－

tion　ef　the　fertilized　eggs　rri　iay　be　showed．

　　　　（4）　The　occurrence　of　re－fertilization　was　showed　in　the　re－iRsemination　of

thie　eggs　trecfiLted　with　1　］XE　urea　solution．

　　　　（5）　These　results　agree　fundainentally　with　those　of　SuGiyAMA・

　　　　（6）　WheR　the　eggs　vvTere　re－inseminated　cfifter　the　treatrr）ient　in　which　tine

eggs　were　deprived　of　their　fertilization　mkembranes　mechanically　in　the　mormal

secaL　wcnter，　and　then　after　10　minutes，　those　eggs　were　trecaLted　for　10　rr一　iiinutes　in

the　“Ca”　aand　N！　［g一’　free”　solu”Lion　such　as　NaCl－KCI　mixture，　the　increase　ot’　poly－

spermy　did　not　occur．

　　　　（7）　From　these　results　obtained　in　these　experiments，　it　may　be　concluded

tl　at　the　“negative　change”　of　the　egg　of　which　fertllization　membrane　is　deprived，

requires　the　existence　of　both　divalent　cations，　Can”　and　Mg”，　in　surrounding

medium，　and　it　is　cornpleted　within　10　minutes．　The　change　also　disappears

where　the　eggs　are　treated　with　1　M　urea　sol’ution．
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